Interaction between catecholamines and vasoactive intestinal peptide in cultured astrocytes.
Receptors for vasoactive intestinal peptide (VIP) were demonstrated with cyclic AMP as the second messenger on astroglial cells cultured from the cerebral cortex, striatum, hippocampus and brain stem of the newborn rat. Vasoactive intestinal peptide produced increased accumulations of cyclic AMP in nM and microM concentrations, the former more pronounced in the cultures of brain stem, while the latter was more pronounced in the other cultures studied, indicating regional differences in the activation of cyclic AMP of VIP receptors. Vasoactive intestinal peptide inhibited isoproterenol-induced accumulation of cyclic AMP dose-dependently, with some regional differences, suggesting interactions between the second messenger systems of beta- and VIP receptors. On the other hand, there was no inhibition of the NA-induced accumulation of cyclic AMP in the presence of VIP, which is in agreement with an interaction between the second messenger systems for VIP and the alpha-adrenoceptor. The data support interactions between the second messenger systems for VIP and alpha- and beta-adrenoceptors on cultured astrocytes. The functional implications are at present unknown, but it might be that the peptide can modulate the response of the second messenger to catecholamines on astroglial cells through intramembrane mechanisms.